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Acute Thrombo-Embolic Occlusion of the Superior Mesenteric Artery:
a Prospective Study in a Well Defined Population
S. Acosta1 and M. BjoÈ rck2
1Department of Surgery, Blekinge County Hospital, Karlskrona and 2Uppsala University Hospital, Sweden
Objectives: to characterize the clinical presentation of patients with acute thrombo-embolic occlusion of the superior
mesenteric artery (SMA).
Design: prospective study.
Materials: twenty-four consecutive patients admitted to Blekinge County Hospital, Karlskrona, Sweden, with acute
thrombo-embolic occlusion of the SMA, over a three-year period from April 1999 through March 2002.
Methods: clinical data were registered prospectively. Incidence, diagnostic procedures and factors associated with survival
were analysed.
Results: the diagnosis was verified at operation in 20, and at autopsy in 4 patients. The incidence was 5.3 per 100 000
inhabitants per year. Among the 20 patients with embolic disease, atrial fibrillation was present in 95%, synchronous
embolic events in 30% and warfarin treatment in 10%. D-dimer was elevated on admission in 13/13. Four patients were
diagnosed at first consultation. Fifteen underwent curative revascularisation (6) or bowel resection only (9). Five were alive
at one-year follow-up, of whom one had short bowel syndrome. Length of bowel ischaemia predicted institutional
(p 0.004) and one-year mortality (p 0.005).
Conclusions: the incidence was higher than expected. Embolic occlusions predominated. Old age, atrial fibrillation, severe
abdominal pain and synchronous embolus suggest the diagnosis of acute bowel ischaemia. Length of bowel ischaemia
predicted outcome.
Key Words: Superior mesenteric artery; Thrombo-embolism; Bowel ischaemia.
Introduction
Patients with acute bowel ischaemia, and particularly
thrombo-embolic occlusive disease of the superior
mesenteric artery (SMA), remain a challenge to the
surgical community, despite advances in radiological
and operating techniques, anaesthesia and postopera-
tive care. Prognosis is poor and a recent study
reported an institutional mortality of 83%. Further-
more, they did not find that clinical features, serum
markers or radiological investigations were helpful in
making the diagnosis.1 Nevertheless, acute SMA
occlusion should be considered when the following
clinical triad exists: (1) Abdominal pain that is `` out of
proportion'' to the signs. (2) Vomiting and/or diar-
rhoea, sometimes bloody. (3) Obvious source of
embolus such as atrial fibrillation (AF) or recent myo-
cardial infarction (MI).2 Explorative laparotomy
remains the gold standard as far as diagnosis is
concerned and is the only way to evaluate the extent
of the ischaemic lesion. The aim of this study was to
prospectively characterise the clinical presentation,
treatment and outcome of an unselected cohort
of patients with acute thrombo-embolic occlusion of
the SMA.
Patients and Methods
Between April 1999 and March 2002, consecutive
patients admitted with verified or clinically suspected
bowel ischaemia, were prospectively registered.
Of these, only patients with acute thrombo-embolic
occlusion of the SMA, verified either by operation or
autopsy, were included in the study. Medical history,
symptoms and signs on presentation, delay from
onset and presentation to intervention, laboratory
tests, electrocardiogram (ECG), radiological and
endoscopic investigations, operations, postoperative
course and follow-up were recorded prospectively.
The distinction between an embolic and a thrombotic
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occlusion may be difficult. If a synchronous embolus
at another location was present, we defined the
embolism as `` certain''. If an embolic cardiac source
was present, we defined the embolic occlusion as
`` probable''. An occlusion was defined as probably
thrombotic based on the evaluation of the vascular
surgeon performing the revascularisation procedure
or on the lack of an embolic source. The length of
ischaemic bowel was estimated clinically from exam-
ination of its serosal aspect. All autopsies with main
or secondary diagnosis of `` bowel ischaemia,''
`` bowel necrosis'' or `` peritonitis'' were identified
from a prospectively gathered Department of Path-
ology database and examined. When evaluating
prognostic factors for survival we used the non-para-
metric Mann±Whitney U-test, since both age and
bowel ischaemia length had a negatively skewed
distribution. A p-value 50.05 was considered
significant.
Results
Twenty patients were diagnosed at operation and four
at autopsy. The following patients had bowel ischae-
mia verified at surgery, mesenteric angiography or
autopsy but were excluded from the study: chronic
bowel ischaemia (n 6), non-occlusive bowel ischae-
mia due to low cardiac output or multiple organic
failure (n 7), ischaemic colitis (n 2), colon ischae-
mia after operation for ruptured aortoiliacal aneurysm
(n 2) and mesenteric venous thrombosis (n 3). Two
patients, 91 and 94 years of age, died of a suspected
acute bowel ischaemia, but autopsy was not per-
formed. During the study period 5193 people died
in Blekinge, a county with a population of 150 000
(Swedish Central Bureau of Statistics). Autopsies
were performed on 527 patients giving a county aut-
opsy frequency of 10.1%. The incidence of verified
acute thrombo-embolic occlusion of the SMA was 5.3
per 100 000 inhabitants per year. Twenty patients were
considered to have an embolic occlusion of the SMA;
six with certain emboli and 14 with probable emboli.
Four patients were considered to have a probable
thrombotic occlusion.
Clinical presentation
The median age was 83.5 (range 63±96) years. There
were 16 women, median age 86.5 (range 63±96) years
and eight men, median age 76 (range 70±88) years.
Past medical history and vasoactive medications are
shown in Table 1. Vomiting, diarrhoea and haema-
toschisis occurred in 71, 42 and 21%, respectively.
Twelve patients (50%) suffered from a sudden onset
(within minutes), seven (29%) developed acute (within
1 h) and five (21%) had an insidious onset of abdom-
inal pain. Thirteen patients had morphine-resistant
and eleven a moderate intensity of pain at admission.
The median length of ischaemic bowel was 3.4 m
(range 0.5±4.3 m). Ninety-five per cent of patients
with embolic disease had AF, 80% had clinical triad
referred to in the introduction and 10% had acute MI.
Synchronous emboli occurred in six patients, of whom
four were diagnosed peri-operatively (three cerebral,
one femoral). Two patients were on warfarin, one of
whom had a sub-therapeutic INR on admission.
At presentation, half of the patients had reported
symptoms for less than 4 h (range 0±168 h). Occlusion
of the SMA was suspected at first consultation in four
patients, two of whom survived. It took a median of
5 h (range 2±8 h) before these patients underwent
laparotomy. The other 20 patients were evaluated by
a total of 48 doctors at their first consultation, of whom
23 were surgical specialists. Sixteen of these patients
had to wait a median of 33 h (range 8±188 h) for diag-
nostic laparotomy, and four patients were diagnosed
post-mortem. In one case laparotomy was performed
4 h after admission, but ischaemic bowel was not diag-
nosed. However, it was diagnosed at re-laparotomy
after 184 h later. Five cases were correctly diagnosed
before operation after diagnostic work-up.
Patient flow and autopsies
A quarter of the patients were not under the care of a
surgeon after the first consultation. There was a sig-
nificant interchange of patients between the wards of
surgery, internal medicine and infectious diseases
(Fig. 1). Four patients were diagnosed by autopsy;
three presented themselves late, 48±96 h after onset
of symptoms. Two patients were hospitalised in non-
surgical wards, where death took place. One
Table 1. Medical history and medication in the 24 patients.
Medical history
Atrial fibrillation 19 (79)
Previous CVI 12 (50)
Ischaemic heart disease 12 (50)
Hypertension 9 (38)
Medication
Betareceptor antagonist or digitalis 17 (71)
Acetylsalicylic acid 11 (46)
Warfarin 2 (8)
Values in parentheses are percentages.
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2
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2
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1
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3
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8
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9
Explorative laparotomy:
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4
N = 24
Patients
	 	 . 	 	
    
	   !
  	
0 < ,
 0	
  , C 
 44#
incidence of short bowel syndrome. This patient
group, however, was selected: cardiac diseases were
less frequent, the median age was 76 years, almost a
decade younger than the six patients who underwent
revascularization in this study. The prospective design
resulted in a higher diagnostic and therapeutic activ-
ity as more patients were revascularized, but the out-
come was less favourable. Moreover, the assessment
of bowel viability, the decision to resect, to form a
stoma or anastornosis and when to perform a
second-look, are all demanding issues.
A history of previous peripheral artery embolism
and synchronous emboli are well-known features5,6.
In our series, six patients had verified synchronous
embolic events. This probably an underestimate
since nine of the operated patients with fatal embolic
disease did not have a post-mortem examination.
Warfarin is underprescribed in patients with atrial
fibrillation and even in treated patients, about half
have subtherapeutic INR7. Only 1/19 patients with
verified atrial fibrillation was adequately anticoagu-
lated in this study.
On admission, the fibrinolytic marker, D-dimer, had
a high sensitivity for SMA-occlusion, consistent with
the results of a previous study8 but evaluation of its
specificity is awaited. CRP is helpful for decision-
making in patients with acute abdominal pain9 and
levels may be elevated within eight hours after the
onset of various diseases10. Most of our patients
reached hospital within two hours, which explains
why the CRP was normal or only slightly elevated
upon arrival. Interestingly, blood-gas analysis more
often showed alkalosis than acidosis, due to frequent
vomiting in the early phase of bowel ischaemia.
All radiological imaging in our study resulted in
diagnostic delay. Mesenteric angiography is a reliable
diagnostic method and offers the opportunity to
proeed with thrombolysis11. This treatment option is
promising since emboli that lodge in the periphery
may be treated. If used in time, laparotomy may
even be avoided11, although a `check' laparotomy is
probably safer. Unfortunately, acute mesenteric angi-
ography was seldom feasible at our hospital.
In conclusion, when the clinical triad or synchron-
ous symptomatic embolic events are present the diag-
nosis of acute mesenteric ischaemia must be excluded,
especially in elderly patients. An elevated D-dimer on
admission had a high sensitivity for acute SMA occlu-
sion and the extent of bowel ischaemia predicted
survival.
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